This study seeks to determine whether access to a larger volume of funds from the mining canon affects the level of capital spending by district mayors in election years. The effect of Peru's electoral cycles on district public investment (from 2002 to 2011), and how this relates to the mining canon, is analysed in terms of the budget political cycle, using a fixed-effects panel model. The results show that the mining canon has a differential effect in the 20% of districts that receive the largest amounts; but, in general, there is no clear cyclicality between capital expenditure in these municipalities and election years.
I. Introduction
The share of the extractive sectors in the Peruvian economy grew from 9.3% of gross domestic product (GDP) in 2004 to 13.2% in 2012; and this has led to a significant increase in the tax revenue received by the different governmental entities through canon transfers (mining, hydropower, gas and others). 1 Such transfers made to regional and local governments (municipalities) accounted for 23% of total transfers in 2004, and this percentage had grown to 43% by 2012. 2 The mining canon consists of 50% of the income tax revenue received by the State for the exploitation of mineral, metallic and non-metallic resources. The revenue thus obtained is distributed as follows: 10% of the total canon is allocated to the local governments of the district municipality or municipalities in which the natural resource in question is extracted; 25% is allocated to the local governments of the district and provincial municipalities in which the natural resource is extracted; 40% is allocated to the local governments of the respective department(s); and 25% is assigned to the corresponding regional governments; and, from that percentage, the latter are required to transfer 20% to the national universities in their jurisdiction.
Among the aforementioned entities, the main beneficiaries have been local governments, since they received a total of roughly S/. 6.5 billion under the canon to carry out public investment projects in 2012. These funds can be used to finance and co-finance public investment projects, including actions to provide public services and maintain infrastructure, medical clinics and hospitals, among other things. Regional and local governments can allocate up to 20% of these transfers to current expenditure, including the maintenance of public investment projects.
As a result, from 2002 to 2011, the district municipalities' total expenditure grew by 290% (see annex A1), with the largest increase occurring in capital spending, which in 2011 was 7.3 times its 2002 level. This growth was particularly pronounced in 2006 and 2008, when capital expenditure increased by 77% and 70%, respectively. Capital spending by the 20% of municipalities receiving the largest amounts through the canon increased by more than the average of other municipalities in most years of the period 2002-2011, particularly in 2006 (109%) and 2008 (78%) .
In this context, it is important to analyse the influence of the political factor on the level of capital expenditure in the district municipalities and the timing of the execution of such expenditure. For example, a report by the Office of the Comptroller General of the Republic (2011) noted that the transfers made to some local governments had not resulted in improved service coverage and attention to the population's basic needs. As a possible explanation for this, the report mentioned misalignment between the political interests of the authorities and the long-term well-being of their localities. 3 4 The capacity of local governments to effectively manage public investment is another problem that is present in Peruvian public management. Such capacity is limited not only by a dysfunctional budget planning and appropriation system, obstacles and constraints on the implementation of activities, and 1 The canon is the share in the income and rents obtained by the State from natural resource extraction, which accrue to the regional and local governments, and universities and higher public institutes, in whose jurisdictions the activities in question take place. The following canons exist: mining, hydropower, gas, fishing and forestry, along with the oil canon and its additional component (surcanon). 2 Regional and local governments (provinces and districts) also receive other transfers under the Municipal Compensation Fund (FONCOMUN), the Camisea Fund for Socioeconomic Development (FOCAM), regional trusts, the Glass of Milk Programme, donations and royalties, among others. 3 The report also states that some municipalities misused public resources or made improper payments. For this reason, in July 2012, the Office of the Comptroller General announced the launch of an audit, referred to as "Operativo Canon", to determine whether the funds obtained by local and regional governments from the extraction of natural resources had been used legally and effectively. 4 Other possible causes are: (i) inadequate definition of project priorities to be implemented within the framework of the rules governing the use of the canon; (ii) lack of strategic planning to assess their localities' unmet basic needs, such as water and sanitation, health or education; and (iii) the weak public management capacity of regional and local governments.
poor coordination between public institutions and programmes; technical capacity constraints further compound this problem. Aragón and Casas (2009) found evidence that a lack of investment management capacity, in other words project management, accounting and finance, planning and coordination with other public entities, can undermine the capacity of local governments to increase public investment, even if they have financial resources available (Aragón and Casas, 2009). 5 This study seeks to determine whether access to larger transfers through the mining canon creates an additional incentive for opportunistic expenditure execution by the district mayors. Districts with a larger volume of transfers would be more likely to increase the amount of capital spending in pre-election years.
The study focuses on the mining canon for three reasons: firstly, because of the importance of mining canon transfers in Peru, which represented 61% of all transfers under some type of canon in 2004-2012, with a rising trend over the last decade. 6 Secondly, the exogenous nature of the canon means that the amount of funding transferred to each subnational government is determined by pre-established rules and ultimately depends on metal prices. This means that local authorities cannot directly influence the allocation of the funds in question. Previous studies have used the exogenous effect of increasing the canon to assess the impact of mining in different sectors of Peru's economy. Aragón and Rud (2013) used the case of a large-scale mine in a region of Peru (Cajamarca) to identify the existence of positive effects of mining activities on the living conditions of the local population, the main explanation being backward linkage. Gajate-Garrido (2013) analysed the effect of public spending on the nutritional status of children in Peru, using the unanticipated regional mining canon as an instrument to account for the endogenous nature of public spending. The results revealed a positive nutritional effect only for children in urban areas.
Thirdly, transfers in respect of the mining canon do not revert to the public treasury which is very important because it could create incentives to execute expenditure in the most convenient period.
The study focuses on district municipalities because they receive a large share of mining canon transfers (see annex A2). Moreover, the districts are the smallest administrative units of the State, and their actions affect the population directly. Lastly, district-level control and oversight can be complex, which would give mayors some discretion over their use of the funds.
The rest of this article is organized as follows: section II reviews the literature on the political budget cycle and natural resource abundance. Sections III and IV describe the data sources and methodology used, while section V analyses the results obtained. Lastly, section VI sets out the main conclusions.
II. Literature review
This section relates the literature on natural resource abundance to that on the political budget cycle.
Resource abundance
The effect of resource abundance was initially studied by Gelb and others (1988) and by Auty (1990) , who empirically analysed the relationship between natural resource extraction (oil in particular) and economic growth. Nonetheless, it was the work of Sachs and Warner (1995 , 1997 ) that first recognized the robustness of the negative relationship and coined the expression "resource curse".
According to Sachs and Warner (2011) , countries with abundant natural resources tend to have high price levels, which directly erodes the competitiveness of other export sectors; so countries lose the possibility of achieving export-led growth.
On the other hand, there is a vast literature demonstrating that the adverse effect of natural resource abundance can be explained by other factors, such as the level of human capital or the quality of public institutions. For example, Gylfason (2001) showed that the negative effect stems from less concern for education by the authorities in resource-rich countries, which implies a lower level of expenditure. In terms of public management, Manzano and Rigobon (2001) showed that the overindebtedness of natural-resource-rich countries is the real problem for growth. In addition, Hausmann and Rigobon (2002) analysed the structure of trade and showed that more diversified economies are less likely to suffer adverse effects from natural resources.
Thus, countries that consider natural capital as their greatest asset can develop a false sense of security and become negligent in managing those resources and accumulating human capital. By controlling for these effects through indirect variables and using other methods to measure natural resource abundance, Brunnscheweiler (2008) found a direct positive relationship between natural resources and economic growth in 1970-2000, but no significant results confirming a negative relation between resource abundance and institutional quality. Similarly, according to Bravo-Ortega and De Gregorio (2005) , higher levels of education can offset the negative effects. Thus, on average, countries with high levels of human capital are likely to benefit from natural resources. In their estimation, the authors found a positive relationship between income level and natural resources. The explanations for the underdevelopment of countries with abundant natural resources come mainly from political science and economics. According to Isham and others (2005) , from the political science standpoint, the two main effects proposed are the income effect and the anti-modernization effect. The first occurs when budget growth based on income from natural resource extraction affords government greater discretion and relaxes control by the population. Weaker control allows government spending to be used for purposes other than meeting the population's needs or to improve the economy's productivity. For example, Robinson, Torvik and Verdier (2005) noted that, by enhancing the value of holding power and providing politicians with larger tax revenues which they can use to influence the outcome of elections, natural-resource boom periods aggravate the misallocation of resources in the rest of the economy. Collier and Goderis (2007) claimed that natural resource rents stimulate unproductive lobbying and rentseeking, and encourage inefficient distribution in favour of political support. In contrast, there are fewer incentives for modernization, both for the government and for workers, because budget funding (and hence the financing of expenditure) comes from a specific extractive activity that requires specialized skills. As a result, most of the population is excluded from resource-related activity (although it maintains a passive benefit), which reduces incentives to increase productivity in other sectors and among workers generally.
In economics, the expression "Dutch disease" is used to explain the apparently contradictory result of resource wealth being associated with lower growth rates. The exploitation of natural resources alters the relative prices of other goods and services, which triggers an internal reallocation of capital and labour from tradable to extractive sectors, and fosters growth in non-tradable sectors (services). 7 The specialization of the economy is efficient in the short run; but, when extraction of the resource declines (or it is completely depleted), the economy lacks other sectors that are sufficiently developed to maintain the previous production level or absorb new job-seekers.
Nonetheless, Collier (2010) noted that while the initial explanation was purely economic, the importance of political factors is increasingly clear. Deacon (2011) argued that a number of empirical patterns had motivated the study of interactions with political institutions; and it was found, in particular, that resource abundance is more likely to be a curse when: (i) governance and the rule of law are initially weak; and (ii) the resource is highly concentrated spatially.
Political budget cycle
The political budget cycle is defined as a periodic fluctuation of government fiscal policy induced by the cyclicality of elections (see Shi and Svensson (2001) for further information). Opportunistic behaviour by rulers is manifested through fiscal policy management (taxes, transfers and public spending) aimed at influencing voter preferences and increasing their chances of electoral triumph (Gámez and Ibarra-Yúnez, 2007) .
The literature on the political budget cycle can be divided into two groups. One of them follows the theoretical model developed by Rogoff (1990) , which focuses on the question of asymmetric information on politicians' levels of competency. Voters shape their voting expectations based on observable fiscal policy outcomes in that period. The basic assumption is that only the most competent mayors can increase expenditure (or observable expenditure) in a given period. In the pre-election year, these authorities increase spending to send a signal of competency to the electorate, so that it favours them in elections. 8 Signalling thus gives rise to political budget cycles.
In contrast, the models of the second group focus on the ability of mayors to manage fiscal policy so as to bias voter preferences (Shi and Svensson, 2001) . If greater provision of public goods (or increased capital expenditure) can be understood by the population as a sign of a higher level of competency, all politicians would have the same incentives to increase spending in pre-election periods. Unlike Rogoff's model, these models argue that all politicians have the same capacity to increase public spending, irrespective of their level of competency.
Apart from the models' different emphases on signalling competency or on the ability of spending to influence voter preferences, the chief conclusion is that public spending is affected by the electoral calendar. 9 Initially, empirical studies focused on proving the existence of the political budget cycle at the country level. For example, Shi and Svensson (2006) examined the presence of this cycle in a sample of developing and developed countries, and found that the cycle existed in both types, but to a greater degree in the former.
Recently, the greater information available at the subnational level has been used to test the existence of the political budget cycle at the local level. Akhmedov, Ravichev and Zhuravskaya (2002) found evidence of short political cycles in the regions of Russia in 1996-2001. Drazen and Eslava (2005 and 2008) studied the political budget cycle in Colombian municipalities and found evidence that it influences a change in the composition of expenditure in pre-electoral periods. Gámez and Ibarra-Yúnez (2007) also found evidence of the existence of this cycle in state-level public expenditure in Mexico.
To analyse how the benefits obtained from extractive industries influence elections, Monteiro (2009) and Monteiro and Ferraz (2012) evaluated the impact of oil royalties received by municipalities in Brazil and concluded that they generate benefits for incumbent governments and reduce political competition, although the effect fades away over the medium term.
In Peru, Carranza, Chávez, and Valderrama (2006) studied the political economy of the national budget process and demonstrated the existence of political budget cycles in nonfinancial public spending during the Fujimori administration (1995) (1996) (1997) (1998) (1999) (2000) . Nonetheless, at the subnational level no evaluation has been made, either of the existence of the political budget cycle or of the effect of rents obtained from natural resource exploitation on the authorities' fiscal behaviour. The study that comes closest is that of Sanguinetti (2010) , who analysed the effect of the canon on fiscal practices at the regional level. This author found that canon transfers alter the composition of spending and increase the relative importance of public investment. This result, however, is probably a consequence of the restrictions placed on the use of canon resources.
The present study is one of the few to analyse the cyclicality of the execution of Peruvian public spending at the district level and how this relates to the transfers received as a result of mineral extraction.
III. Data sources
The first part of the analysis is based on data from a balanced panel of 1,131 district municipalities for the period 2002-2011. 10 The base contains budget data, such as capital expenditure executed, resources received through the mining canon, and the general budget of each district. 11 The information comes from the Economic Transparency Portal of the Ministry of Economy and Finance, and is used in both absolute value (S/. million) and in per capita terms. To properly identify the effect of the canon, it was decided to subtract the budgeted amount of the mining canon from each district's budget, so that the general budget better reflects the availability of district resources. Lastly, given that political budget cycles have to be evaluated over a period spanning at least four years (the term of office in Peru), it is clear that the database covers two political cycles (2002-2006, 2006-2010 and 2011) .
In addition to the budget data, control variables (demographic, labour and income) were incorporated, which could affect the level of capital expenditure. Thus, the projected population by district, the economically active proportion of the population by district, the departmental illiteracy rate, the rural proportion of the population by department, the dependency ratio by province, and the poverty level by department are all included. These data come from calculations and estimates made by the National Institute of Statistics and Informatics (INEI).
IV. Methodology
To verify the existence of a political budget cycle and evaluate the effect of the canon on it, the study analyses following: capital expenditure as a function of economic and demographic variables, a set of dummy variables per year and the amount transferred through the mining canon. In particular, the following models are proposed: 
G i,t is the capital expenditure per capita executed by district i in year t. The variable X i,t groups together sociodemographic and economic controls (for example, the per capita municipal budget at the start of the period, the illiteracy rate and the rural proportion of the population). The sum of the dichotomous variables per year (D t ) reveals the political cycle of spending.
Since a re-elected mayor has more experience in the management and execution of expenditure than one who has been elected for the first time, the number of years in office (reelec) is also controlled for.
The effect of the mining canon is identified with two variables. The variable cannon i,t reflects the direct effect of the amount of the transfer (per capita) on expenditure, while the interaction of the dummy variables in the electoral years and the amount of the canon (D t δ 2t cannon i,t ) would identify the incremental effect on election spending.
There are two specifications. The first (1) incorporates the effect of the amount of the canon in a linear way, while the second (2) separates the districts into five groups (g), according to the amount they receive under the canon, in an attempt to capture possible discontinuous effects. Both estimates use fixed effects by districts and robust standard errors. Thus, the effect of the canon would be identified from the changes occurring between the district municipalities over time. Table 1 displays the basic results of the model in per capita terms; 12 the effect of the budget (without considering canon transfers) is significant and positive -additional funds can be expected to increase spending capacity. Moreover, the mining canon variable has a positive and significant effect on capital expenditure. That is, the municipalities that have more resources available due to the mining canon usually execute greater capital expenditure.
V. Empirical Estimation 1. Budgetary budget cycle
The dummy variables that capture the effect per year are statistically significant, which suggests that capital expenditure is influenced by the execution period. It is also noted that the coefficients for 2006 and 2010 are higher than those of 2005 and 2009 in all specifications. Nonetheless, there is no clearly marked political cycle, since the coefficients estimated for the post-electoral years (2007 and 2011) are positive and higher than those estimated for years in which the elections were held.
Although several studies state that the political budget cycle should be observable in the preelection years (2005 and 2009), the municipal elections were held on the third Sunday of November of the year in which the municipal authorities' mandate expired. This means that the relevant year for analysing public expenditure is that in which the elections were actually held (2006 and 2010) , since the incumbent authorities had nearly a whole year to organize expenditures so as to influence voter preferences. 13 In terms of the control variables, a relatively larger illiterate population is significantly associated with a lower level of capital expenditure. The proportion of the population who suffer from illiteracy could proxy for local management capacity, which, being smaller, would also be reflected in a lower rate of expenditure execution. On the other hand, labour participation (percentage of the population who are economically active) displays a positive and significant coefficient. The relationship between capital expenditure and the proportion of people living in rural areas is negative but not significant. 15 Similarly, neither the number of natural disasters nor the number of years in office appear to have significant effects on spending.
Effect of the canon on the political budget cycle
In order to determine whether access to the mining canon leads to higher capital expenditure in election years, multiplicative dummy variables were added to the foregoing model. In other words, the annual dummy variables were multiplied by the amount of the received through the canon in that period, so that the analysis focuses on the incremental effect of the mining canon in election years.
The results are reported in table 2. The first column shows that the coefficients of the annual multiplicative dummies in the pre-election years (2005 and 2009) are not significant. From the second column onwards, the analysis focuses on the election years. In the second specification, the coefficient of the multiplicative dummy variable for both years is significant and positive, 16 which would indicate that the mining canon has an incremental effect on capital expenditure in election years. The third specification also considers the years before and after the electoral period, to verify the robustness of the results. The effect is only significant for 2006 and loses all significance for 2010.
In the fourth and fifth columns the direct effect of the mining canon is eliminated and is incorporated through interactions with the annual dummy variables. The fourth column includes annual dummies for the years around the election, and the fifth column adds them for all years. The incremental effect of the canon is positive and, in this case, significant in both election years. Nonetheless, the coefficient of interaction for 2011 is even higher than that of 2010, although not significant. 
Categorization of municipalities according to the amount received under the mining canon
As an alternative approach (see equation (2), in the methodology section), the municipalities were classified in quintiles according to the amount received under the mining canon in 2011. 17 The transfers to the municipalities in the first group are between S/. 0 and S/. 7,000; those in the second group, between S/. 7,000 and S/. 98,000; those in the third group, between S/. 98,000 and S/. 466,000; those in the fourth group, between S/. 466,000 and S/. 1.549 million; and transfers to the fifth group exceed S/. 1.549 million. Each group consists of approximately 230 municipalities.
In addition, interactions with the annual dummy variables (since 2005) were created for all groups of municipalities: 24 interactions (6 binary variables per year for groups 2, 3, 4 and 5). This is done to evaluate whether capital expenditure is greater among municipalities that receive larger mining canon transfers. Table 3 presents the results.
In the first specification, the interactions of the pre-election years (2005 and 2009) are considered for all groups. The results are mixed: in 2005, the incremental effect is significant and negative for two groups of districts; in 2009, the effect is significant and positive for all groups except for the last one.
The second column considers the interactions in election years. In both electoral cycles (2006 and 2010) the incremental effect is positive and significant in the group 5 municipalities (which receive a larger amount under the canon). This means that the effect of canon transfers on capital expenditure is accentuated in election years by the 20% of municipalities that receive the largest transfers.
Apart from group 5, only group 4 reports positive coefficients in both electoral cycles; in the other groups the sign is negative. These results would support the hypothesis of the existence of a political budget cycle in municipalities that receive larger amounts through the mining canon.
To ensure the robustness of the results, the third specification included multiplicative variables in the years before and after the elections. This specification confirms that the incremental effect in the electoral year is positive and significant, but only for the group that receives the largest canon transfers in both elections, and for group 4 in the 2010 election. 
VI. Conclusions
This study evaluates the importance of the political budget cycle and its interaction with the mining canon in the execution of capital expenditure in Peru's district municipalities. This is one of the few studies to analyse the cyclicality of the execution of public expenditure at the subnational level, and how this relates to the transfers received as a result of the extraction of mineral resources in Peru.
The first results show that, in general, there is no clear cyclicality between the capital expenditure of the municipalities and election years. 
